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AEROLOGICAL OBSERVATIONS 
[Aerological Division, D. M. LITTLE In charge] 

By B. FRANCIS DASHIELL 

I n  December a total of 49'i airplane and radiosonde 
upper-air observations were made in the United States. 
The mean free-air data based on these observations are 
shown in tables 1 and la, and include pressure (P), teni- 
perature (' C.), and relative humidity (R. H.), recorded n: 
certain standard geometric heights. During the month 
78 radiosonde observations were taken a t  17 kilometers 
over the six stations listed in table la. This represented 
42 percent of all observations launched a t  the surface. 
The "means" are omitted from the tables whenever less 
than 15 observations are made a t  the surface and less 
than 5 a t  a standard height, but 15 observations are neces- 
sary for those levels that fall within the limits of the 
monthly vertical range of the tropopause. 

Chart I shows the de arture of niean surface tenipera- 
tures (' F.) from normaf The weather over most of the 
United States was warmer than normal, and decidedly 
above in the regions west of the Mississippi River valley. 
Over the northern Rocky Mountain region the nienn 
temperatures were ns much as 7' F. above their normals 
for December. Temperatures also were nioderately high, 
ranging from 2' F. to 4' F. over New England and por- 
tions of the lower Lakes region. But departures from the 
mean temperature were very slight over the Southeast, 
being 1' F. to 2' F. below normal in tlie east Gulf States. 
Temperatures along the north Pacific coast were about 
normal in December. 

Mean free-air temperatures (" C.), recorded above tlie 
surface, are given in tables 1 and la .  During December 
the lowest mean temperatures a t  the surface and 0.5 
kilometer, respectively (-10.2' C. and -8.6' C.), were 
recorded over Fargo, N. Dak. But a t  all other levels, up 
to and including 7 kilometers, the lowest mean tempera- 
tures (-8.7' C., -10.6' C., -12.1' C., -13.7' C., 

-39.8' C., respectively), occurred over Sault Ste. Marie, 
Mich. At 8, 9, and 10 kilometers, however, Fnrgo, 
N. Dak., again became the coldest station (-47.1' C., 
-52.8' C., and -54.9' C., respectively). The lowest 
temperatures a t  11 and 12 kilometers were found over 
Omaha, Nebr. (-55.4' C.), and Oakland, Calif. (-57.1' 
C.), respectively. Above 12 kilometers the lowest tem- 
peratures were reported over Oklahoma City, Okla., 
being -56.6' C., -59.0' C., -61.3' C., -63.6' C., 
-67.2' C., and -68.4' C., respectively, a t  12, 13, 14, 1.5, 
16, and 17 kilometers. However, in these same levels- 
from 12 to 17 kilometers, inclusive-higher temperatures 
than elsewhere were recorded o v a  Fargo, N. Dak., and 
Sault Ste. Marie, hlich. At Omaha, Nebr., where a 
maximum altitude of 30 kilometers was reached by radio- 
sonde, a slight increase in mean temperature (-63.8' C!., 
-63.5' C., -62.9' C., anel -62.2' C., respectively) was 
noted at  17, 18, 19, and 20 kilometers. 

December was seasonally colder than the preceding 
month of November a t  nearly all stations. But exception.; 
occurred a t  Oakland, Calif., San Diego, Calif., and El 
Paso, Tes., where tlie December nieans were slightly 
higher than in November at  tlie lower levels, while a t  Salt 
Lake City, ITtnh, and Billings, blont., temperatures were 
somewhat higher at all levels. Spokane, Wash., w-ns 
warmer than November only at  2, 2.5, and 3 kilonieter.5. 
The highest mean temperatures for December occurrcd 
over Oakland, Calif., in the lower levels up to 3.5 hilo- 
meters. But above that level, up to 5 kilometers, inclu- 

-15.4' C., -20.7O C., -26.8' C., -32.7' C., a11d 

sive, the highest temperatures were recorded over Pen- 
sacola, Fla. Mean free-air teniperlttures for the country 
as R whole were very slightly higher than those noted 
during the other winter months of January and February 
1938, wllile over the South they were actunlly lower at all 
levels above 2.5 kilometers. 

During December the metin atmospheric pressures over 
the United States were well distributed in the upper air, 
and definitely located a statistical low-pressure center 
over Sault Ste. hlarie, hlich., a t  all levels. Pressure was 
highest oyer the southern States, and extended from 
Pensitcola, k'la., to the Pacific coast (San Diego, Calif.) 
and thence northmard to Oakland, Calif. The mean pres- 
sures over Pensacola, Fla., slightly exceeded those recorded 
elsewhere in this belt of high pressure. At each level the 
differences between the low pressure area located over 
Sault Ste. hlarie, hlich., and the high pressures centered 
over Pensacola, Pla., were found to increase steadily with 
altitude. For  esnniple, these differences in millibars, 
were: 12, 15, 17. 20, 21, 23, 2 5 ,  and 26, at, 0.5, 1, 1.5, 2, 
3.5, 3,' 4, and 5 kilometers, respectively. December mean 
pressures were found to be slightly lower than those for 
November at  most stations. &so, the mean low pressures 
that Mere recorded in December a t  0.5, 1, 4, and 5 kilo- 
meters were less than those noted in any month of the year 
and second only to the lowest means for the year which 
were recorded in January 1938 at  1.5, 3, 2.5, and 3 kilo- 
meters. 

The mean relative humidity for December was some- 
what higher generally than durinq the previous month. 
This situation was observed over the entire country at  all 
levels, except in the South over Pensacola, FIR., and over 

The highest humidity a t  all levels occurred over Sault Ste. 
hlarie, hlich., where barometric pressures and mean 
temperatures were lowest. Relative humidity ranged 
from a mean of 91 percent a t  0.5 kilometer to 69 percent 
a t  5 kilometers, and 65 percent a t  7 kilometers over Sault 
Ste. hlarie, Mich. Since the temperature a t  7 kilometers 
fell below -40.0' C. no additional humidity data are 
available. The lowest mean humidities prevailed over 
El Paso, Tex., a t  the surface and 1.5 kilometers, and then 
over Pensacola, Fla., a t  all other levels, becoming 15 per- 
cent a t  5 kilometers. A tendency toward high humidity 
was noted over the central Rocky Mountain region, par- 
ticularly a t  Salt Lake City, Utah, for all levels. 

Table 2 shows free-air resultant wind directions and 
velocities based on pilot-balloon observations made near 
5 a. in. (75th meridian time) during December. Resultant 
wind directions were nearly normal over all stations mak- 
ing such observations, with the exception of those on the 
Pacific coast and, to a much lesser extent, in the South- 
east. The current resultant wind directions a t  San Diego, 
Calif., arid hledford. Oreg., showed abnormal departures 
ut nll levels. Resultant wind relocities remained about 
norriid a t  ninny stations, but a few showed considerable 
vilriation. Velocity depnrtures: as a rule, were positive, 
or greater than normal, while directional departures were 
tihoiit erlii:!llv rlivitlec! between orientations that were 
cl(:chv iw m c l  Colin! erclockwise with respect to normal. 

Drixirturcs of current resultant wind directions from 
their iiornial at  the surfnce were remarkably small. Sur- 
face niriations, as n rulc, are rather large, but during 
December the average of all surfnce departures was less 

the northern Rocky Mountain region at  Billings, hlont. ., 
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than in any other month of 1938. The outstanding escep- 
tion to ths situation existed a t  Sault Ste. Marie, Nlich., 
where the difference of 105' was oriented counterclock~~ise 
with respect to the normal direction. Above the surface, 
the greatest average departure of any level was 24' a t  1.5 
kilometers, and the least was 10' a t  5 kilometers. But, 
disregarding the abnormal directions on the Pacific coast, 
the average departure for each level in December was 
more uniform-a bout 1 0'. 

Resultant winds during December were unusual along 
the Pacific coast. The two outstanding stations for the 
month, San Diego, Calif., and Medford, Oreg., showed 
the largest departures recorded a t  any station during 
1938. A midway point, Oakland, Calif., was the third 
outstanding station during December. But farther north, 
a t  Seattle, Wash., directional departures w-ere slight, being 
less than in any month of the year except Jsnuary and 
April 1938. The only other pilot-balloon stations show- 
ing departures in direction worthy of note were Key West, 
Fla., and Pensacola, Fla. The directions a t  Pensacola, 
Fla., however, held closer to the normal resultant in 
December than during any month of 1935, while a similar 
condition existed a t  Hey West, Fla., except for the months 
of May, June, and August 1938. 

The December resultant wind directions a t  San Diego, 
Calif., were: 20°, 119', 69', 167', 96', 42', 23', 360°, and 
323' as comparod with the normal directioiis of 49', 13', 
352', 328', 328', 315', 319', and 311' a t  the surface, and 
0.5, 1 ,  1.5, 2, 2.5, 3, 4. and 5 kilometers. respectively. 
Slightly smaller variations occurred a t  Medford, Oreg., and 
there the directions were: 9So, 31', 135', 154', 166', 174', 
168', and 98', as compared to the normals of 143', 144', 
163O, 212', 228', 237', 253', and 261' a t  the surface, and 
0.5, 1, 1.5, 2, 2.5, 3, and 4 kilometers, respectively. At 
Oakland, Calif., the December clirectioiis were: 73', 47', 
39', 33', 25', 344', 333', and 310°, as compared to the 
normals of 94', 47', 15', 320°, 320°, 313', 308', and 384' 
at the surface, and 0.5, 1 ,  1.5, 2, 2.5, 3, and 4 kilometers, 
respectively. 

Wind directions a t  all levels were nearly norninl a t  
Brooklyn, N. Y., Cheyenne, Wyo., Albuquerque, N. Alex., 
Billings, Mont., Fargo, N. Dak., Atlanta, Ga., Chicago, 
Ill., Cincinnati, Ohio, Nashville, Tenn., and St. Louis, 
Mo. At Spokane, Wash., and Oklahoma City, Okla., the 
wind directions were oriented in a clockwise rotation from 
normal a t  all levels; and a t  San Diego and Oakland, 
Calif., Billings, Mont., and Cheyenne, Wyo., for all levels 
except the surface. Medford, Oreg., Sault Ste. Marie, 
Mich., Chicago, Ill., and Cincinnati, Ohio, reported cur- 
rent winds that departed counterclockwise from normal 
at all levels. 

The wind directions for December showed that west.erly 
components prevailed a t  all stations for all levels above 2 
kilometers, except at San Diego, Calif., and Medford, 
Oreg. Westerly resultant directions occurred in 7 1 per- 
cent of the observations a t  the surface, 73 percent a t  0.5 
kilometer, 80 percent a t  1 kilometer, 83 percent a t  1.5 
kilometers, and 100 percent a t  2,2 .5 ,3 ,4 ,  and 5 kilometers, 

inclusive. Most of the westerly winds fell within the 
northwest quadrant, and this condition became more pro- 
nounced with altitude, for, a t  2 kilometers, 70 percent of 
the resultants had northwest components, 85 percent a t  
2.5 kilometers, 91 percent a t  3 kilometers, 94 percent at 4 
kilometers, and 100 percent at 5 kilometers. 

Resultant wind velocities for December were not as 
high, on the whole, as in the preceding month of Novem- 
ber. Departures from normal velocities were mostly 
negative, or less than normal, a t  San Diego, Calif., and 
Medford, Ore.g., where large and unusual departures in 
direction have been noted. At Medford, Oreg., the 
velocit,ies were less than normal by 0.1, 0.5, 1.0, 0.8, 0.9, 
1.2, and 0.1 meters per second, a t  the surface, and 0.5, 
1 ,  2, 2.5, 3, and 4 kilometers, respectively, and greater 
hhan normal by 0.8 meters per second a t  1.5 kilometers. 
At San Diego, Calif., the ve.locities also were less than 
norma.1 by 0.8, 0.6, 1.3, 1.6, 1.9, 1.4, and 0.4 meters per 
second a t  the surface, and 1 . 5 , 2 , 2 . 5 , 3 , 4 ,  a.nd 5 kilometers, 
and greater than normal by 0.4 and 0.2 meters per second 
a t  0.5 and 1 kilometers, respectively. The December 
velocit,ies a t  Oa.kland, Calif., were great,er than normal 
a t  all levels by small a.mount,s. In  connectmion with the 
abnormal condit,ions that prevailed on the Pacific coast 
in December it should be noted that the normal resultant 
velocities for the month are, lower in that sectmion than 
elsewhere over the United St,at.es, except at, Key West 
and Pensacola, Fla. 

Resultant wind velocities that were n e d y  normal 
occurred a t  Hcxst,on, Texas, St. Louis, hlo., Cincinnati, 
Ohio, Atlanta, Ga., and Boston, Mnss. Directional 
departures a t  these places also were insignificant. But, 
a t  Sault Ste. Marie, Mich., Seattle, Wash., Oklahoma 
City, Okla., a.nd Billings, Mont., the December average 
velocihy departures were largest. for the country. High 
positive velocity departures were recorded in the 4- and 
5-kilometer levels over Cheyenne, Wyo., Nashville, Tenn. 
(+4.5 m. p. s. a t  4 kilometers), Omaha, Nehr., and Okla- 
homa City, Okla.., a.nd the largest negat,ive departures 
occurred over Spokane, Wa.sh., a.nd Sea.ttle, Wash. (-4.3 
m. p. s.), at 4 kilometers. 

Ta.ble 3 shows the maximum wind velocities recorded 
over the country during December. As in November, 
high veloc,ities in the upper a,ir were note,d, but none that 
were so excessive. However, no veloc.ities recorded be- 
tween t,he surfme and 2.5 kilometers equalled those re- 
ported during the previous months of 1938, but between 
2.5 and 5 kilometers t,he velocities of 47.5 and 50 meters 
per second, respectively, a t  Cha,rlest,on, S. C., and Spring- 
field, Ill., were the highest recorded in those sections dur- 
ing 1938. Above 5 kilometers t8he veloc.ities of 53.2, 76.8, 
and 68.0 meters per second, respectively, at' Nashville, 
Tenn., Wichita., Kans., and Oklahoma City, Okla., were 
the highe,st re orted from those sections in 1938. And 

per second from the North a t  10 kilometers elevation of 
the 7th a t  Albuquerque, N. Mex., is a record wind spe,ed 
a t  that place. 

the highest ve 7 ocity reported in December, 78.8 meters 
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TABLE 1.-Mean free-air barometric pressurea (P)  i n  mb., temperalures (!!') in  "C., and relative humidities (R.  H.) in  percent obtained by air- 
planes during December 1938 

m. s. 1. 

Surface _ _ _ _ _ _ _ _ _ _ _ _ _  
500 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
1,000 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
1,500 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
2,000 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
2,m _____________.__ 
3,000 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
4.000-.. _ _ _ _ _ _ _ _ _ _ _ _ _  
5,oOO _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
6,000 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
7,000 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
8.W .________.____.. 

10,OOO _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
11.000 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
12.000 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
13,000 ____.__________ 
14.000 _________._____ 
15,000 ___._.__..___.. 
16,000 _____._._______ 
17,000.-- _ _ _ _ _ _ _ _ _ _ _ _  
18.ooO _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
19.000 _________._.__. 
2O.OOO _____..._._.... 

9.000 ______________.. 

1 Navy. 
Observations taken about 4 a. m. 75th meridian time, ercapt by  Navy stations along the Pacific coast and Hawall where they are taken a t  dawn. 
Nom.-None of the means included in this table are based on less than 15 surfam or 5-standard-level observatlons. 

TABLE la.-Mean free-air barometric pressures (P)  i n  mb., temperatures (T )  i n  OC., and relative humidities (R .  H . )  in percent obtained by 
radiosonde during December 1958. 

I Statlons and elevations in meters above sea level 

NWII- Num- R NWII- Num- Num- Num- Num- 
ber G I  P T her of P T her of P T t m  of P T ber of P T g ber of P T E ber o! P T 
obs. obs. obs. O t l R .  obs. ohs. obs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

31 983 -10.2 90 31 999 2.7 76 31 l p l o  8.2 87 31 973 1.8 69 31 9Y2 -3.4 79 31 986 -5.0 90 30 1.019 1.2 78 
31 954 -8.6 67 31 960 3.1 68 31 961 9.8 i4 31 959 4.1 6fi 31 954 -2.8 70 31 952 -6.: 91 30 969 0.7 66 
31 895 -7.5 X I  31 902 1.6 68 31 805 9.4 66 31 902 4.9 54 31 899 -2.0 62 81 893 -8.t 93 30 901 -1.3 67 
31 Y ~ R  -8.3 i 5  31 p 0. 4 66 31 852 7.7 62 31 849 4.1 61 31 845 -2.7 58 a i  ~ 3 7  -10.6 BO 30 e46 -1.8 07 
31 787 -9.5 71 31 (97 -0.3 66 30 BO1 5.7 66 30 798 2.6 47 31 792 - 4 2  56 31 ,e4 -12.1 83 30 8 9 4  -3.2 62 
31 737 - 1 1 . d  68 30 748 -1.9 64 30 754 3.2 54 311 750 0.6 45 31 744 -6.6 54 31 734 -13.7 78 30 745 - 4 8  130 
31 690 -13.9 fi5 30 702 -3.9 50 30 708 0.3 51 30 7~ -1.3 44 31 697 -9.1 53 31 687 -15.4 74 30 699 -6.7 58 
31 804 -19. 1 63 30 618 -8.4 44 30 625 -6.0 47 30 620 -7.3 43 31 612 -14.5 61 31 601 --20.7 71 30 614 -11.1 53 
31 529 -25.3 fi3 30 543 -14.9 41 30 549 -12.3 45 30 545 -13.4 42 30 536 -23.9 52 31 5% -26.: 68 30 538 -17.3 62 
31 458 -31.9 61 30 475 -21.9 40 29 481 -19.3 45 30 477 -ZO,8 41 30 467 -27.6 51 31 456 -32. I 66 29 471 -23.4 64 
31 398 -39.3 80 30 414 -29.1 36 29 420 -26.5 45 30 416 -27.8 40 30 405 -34.8 M) 31 394 -39.8 65 29 410 -29.6 64 
31 343 -47.1 .___ 30 359 -36.5 38 29 365 -34.3 44 29 361 -35. i 38 22 350 -42.1 _ _ _ _  30 340 -46.3 _ _ _ _  2R 355 -36.0 _ _ _ _  
?8 251 -54.9 _ _ _ _  29 267 -49.0 _ _ _ _  28 272 -48.6 _ _ _ _  27 268 -48.6 _ _ _ _  Z3 258 -53.4 _ _ _ _  29 250 -52.1 _ _ _ _  2'3 285 -48.0 _ _ _ _  
27 215 -54. 1 _ _ _ _  21) 228 -53.2 _ _ _ _  27 233 -33.4 .... 27 230 -33.6 .___ ?8 221 -55.4 _ _ _ _  27 215 -51.1 .___ 21 227 -52.5 _ _ _ _  
24 184 -53.7 _ _ _ _  27 196 -55.5 _ _ _ _  25 199 -57.1 .__. 7.6 197 - 6 6 . R  __._ 28 189 -56.0 .__. % 154 -50.7 .___ 16 195 -65.2 _ _ _ _  
23 157 -54.0 ..-. 27 167 -57.1 _ _ _ _  25 170 -58.7 ___. 24 168 -59.0 .___ 27 161 -57.0 ._._ 25 157 -51.6 .___ 15 166 -56.7 _ _ _ _  
19 134 -54.5 .... 23 142 -59.9 _ _ _ _  24 144 -60.0 _ _ _ _  20 143 -61.3 __._ 26 138 -58.6 .___ 23 135 -53.3 _ _ _ _  10 142 -68.6 _ _ _ _  
15 114 -56.1 .... 22 121 -62.2 ..-. 23 123 -61.6 _ _ _ _  15 122 -63.6 _ _ _ _  26 117 -60.9 _ _ _ _  19 115 -54.6 .___ 9 121 -61.0 _ _ _ _  
11 97 -57.0 __.. 17 103 -63.6 _ _ _ _  21 105 -62.7 ___. 10 103 -67.2 _ _ _ _  25 100 -62.5 _ _ _ _  14 98 -55.6 _ _ _ _  8 103 -62.9 _ _ _ _  
6 8 3 - 5 8 . 2  _ _ _ _  13 88-64.0 .-.. 18 89-62.7 .... 6 88-68.4 _ _ _ _  22 84-63.8 _ _ _ _  7 81-56.7 _ _ _ _  6 87-64.8 _ _ _ _  

..___. .___ __._._ .___ 6 74 -64.6 _ _ _ _  13 76 -61.8 .... .____. ___. ._.___ .___ 17 72 -63.5 .... _____. .__. ._____ __._ 5 74 -66.1 _ _ _ _  

.___.. __._ ...... .--. SI -62.9 .-.. _ _ _ _ _ _  _ _ _ _  ._.___ .___ ._____ ~ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _  

.---.. --.. ...... .... .___.. __.. _ _ _ _ _ _  ..-. ._____ ..-. _ _ _ _ _ _  ___. _ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _  _ _ _ _  8 52 -62.2 _ _ _ _  _ _ _ _ _ _  _ _ _ _  _____. _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _  

294-52.8 .... 29 310-42.9 _ _ _ _  B 315-42.1 M 2~ 312-42.1 39 m 302--48.7 _ _ _ _  rn 292-51.2 _ _ _ _  n 307--420 _ _ _ _  

5 63 -64.6 .___ _ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _  .... .___._ ___. .__.__ .___ 14 _ _  

Fargo, N. Dak. Nashville, Tenn. Oklahoma City, Omaha. Nebr. Gault Ste. Marie, Washington D. C.1 
Altitude (274 m) (180 m) Okla. (391 m) (300 m) hlich. (221 m) I (13m) (meters) 

1 Navy. 
Observations taken about 4 a. m., 75th meridian time, except by Navy stations along the Pacific coast and Hawaii where they are  taken a t  dawn. 
NOTE.-None of the means included in this table are based on less than 15 surlace or 5 standard-level observations. 
Number of observations relers to  pressure only as temperature and humidity data are missing lor some observations at certain levela also the humidity data is not uwd in dsily 

observations when the temperature IS below -doo C. 
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TABLE 2.-Free-air resultant winds (meters per second) based on pilot-balloon observations made near 6 a.  m. (E. S .  T.) during December 1938 

station 

Altitude 
(meters) 
m. 8. 1. 

6 

52 
... ag ;- 

I Navy stations. 

Northsast 1 _ _ _ _ _ _  
Eat-Central  *--- 
fjoutheast 8 _ _ _ _ _ _ _  
North Central ‘-- 
Central 8 _ _ _ _ _ _ _ _ _  
Northwest 7- - - - -  
West-Central I--- 
Southwmt 1 _ _ _ _ _ _  
SoUth-Cmtral I-- 

TABLE 3.--ICiaximum free-air wind velocities (m.  p .  s.), for different sections of the United States based on pilot-balloon observafions during 
December 1938 

- 
42.6 
38.5 
33.4 
37.6 
34.4 

42.8 
60.9 
32.4 

36.6 

I- II fjurfam to 2,500 metera (m. 8.1.) Between 2,500 and 5,000 meters (m. 5.1.) 1 1  Above 5,000 meters (m. s. 1.) 

Harrisburg Pa ____- -__  
Richmond,’ Va. -__  -_ _ _  
Tampa, Fls _____..____ 
Minneapolis, Minn.-. 
Chicago Ill _ _ _ _ _ _ _ _ _ _ _  
New Oriesns, La _ _ _ _ _ _  

42.0 
45.0 
47.5 
5s. 1 
50.0 
42.8 

- V .  
a 

.- eEj Direction 

a - 
4 

I- 
W _ _ _ _ _ _ _  2,880 
w _____-- 5,000 sw..-.- 3,540 
WNW.- 5,000 
NW--.- 4.950 
NNW-.. 4,080 

- 

.o c 

d - 
31 
23 
9 

31 
18 
8 

25 
3 

15 

- 

l-l- 
SW..--- 6,110 5 
W .._____ 5,140 28 
WNW.. Q,MO 2 
WNW.. 6,060 27 w _ _ _ _ _ _  9,000 12 wsw.-- 9,810 23 

I Maine, Vermont, New Hafnpshire, Massachusetts. Rhode Island, Connecticut, New York, New Jersey, Pennsylvania, and northern Ohio. 
I Delsware, Maryland, Virgmla, West Virgmia, southern Ohio, Kentucky, eastern Tennassee, and North Carolina. 
a h u t h  Carolina, Qeorgia Florida, and Alabama. 
4 Mlchigan, Wisconsin, Idinnesota, North Dakota, and South Dakots. 
I Indiana IllinoLs Iowa Nebraska Kansas and Missouri. 
6 Mississ(ppi, Ar&sss,’Louisiana,’ Oklahoma, Texas (except El P a o ) ,  and western Tennesaee. 
I Montana Idaho Washin ton and Oregon. 
I Wyomln;, ColoAdo. Ut& ndrthern Nevada, and northern California. 
1 fjoutharn California. south& Nevada, Arizona, New Mexico, and extreme west Texas. 

PA 

Station 

Columbus Ohio. 
Nashville.’Tenn. 
Charleston 8 C. 
Fargo, N. h k .  
Wichita, Kans. 
O k l a h o m a  C i t y ,  

Pendleton Ore 
Rock BpriAgs, #yo. 
Albuquerque, N. 

Okla. 

Mer. 


